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4 $x=(x_{1}, x_{2}, x_{3}, x_{4})$ 2 $(P_{c4})^{1}$
minimize $\sum_{n=0}^{3}[(x_{n}-x_{n+1})^{2}+x_{n+1}^{2}]$
$(P_{c4})$ subject to (i) $-\infty<x_{n}<\infty$ $n=$ 1,2,3,4
(ii) $x_{0}=c$
$c\in R$ (dual problem)
$u_{n}:=x_{n}-x_{n+1} n=0,1,2,3$ (1)
$u=(u_{0}, u_{1}, u_{2}, u_{3})$ $(X, u)\in R^{8}$
minimize $\sum_{n=0}^{3}(u_{n}^{2}+x_{n+1}^{2})$
$(P_{c8}’)$ subject to (i) $x_{n+1}-x_{n}+u_{n}=0$ $n=0,1,2,3$
(ii) $x_{0}=c$
$*$ 22 $(C)J$ 22540144
$1P$ primal ( ) $c$ complementary ( ) 4 4
4 $n$
1802 2012 50-56 50
(constrained problem) $(x, u)\in R^{8}$
$f(x, u):= \sum_{n=0}^{3}(u_{n}^{2}+x_{n+1}^{2})$ ,
$g_{1}(x, u):=x_{1}-c+u_{0}, g_{n+1}(x, u);=x_{n+1}-x_{n}+u_{n} n=1,2,3$
$g=(g_{1}, \cdots, g_{4})$ : $R^{8}arrow R^{4}$ 8 4
minimize $f(x, u)$
$(P_{c8}’)$ subject to (i) $g(x, y)=0$
(ii) $(x, u)\in R^{8}$
$0\in R^{4}$
$\{F_{n}\}$ (Fibonacci sequence) 2
(3 )
$x_{n+2}-x_{n+1}-x_{n}=0, x_{1}=1, x_{0}=0$ (2)
1 $\{F_{n}\}$
1 $\hat{x},\hat{u}$
$\hat{x}=(\hat{x}_{1},\hat{x}_{2},\hat{x}_{3},\hat{x}_{4})=\frac{c}{F_{9}}(F_{7}, F_{5}, F_{3}, F_{1})$
$\hat{u}=(\hat{u}_{0},\hat{u}_{1},\hat{u}_{2},\hat{u}_{3})=\frac{c}{F_{9}}(F_{8}, F_{6}, F_{4}, F_{2})$
$(\hat{x},\hat{u})$ $(P_{c8}’)$ $m= \frac{F_{8}}{F_{9}}c^{2}$
Proof. $[3]_{0}$ $\square$
$L$ $J$ 2 $(x, u)\in R^{8}$
$\mu=(\mu_{1}, \mu_{2}, \mu_{3}, \mu_{4})$ :
$L(x, u;\mu)=f(x, u)-2(\mu, g(x, u))$ , (3)
$J( \mu)=2c\mu_{1}-\mu_{1}^{2}-\sum_{n=1}^{3}[(\mu_{n}-\mu_{n+1})^{2}+\mu_{n+1}^{2}]-\mu_{4}^{2}$ . (4)
$(\mu, g(x, u))$ $\mu\in R^{4}$ $g(x, u)\in R^{4}$
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2
1 $(\hat{x},\hat{u})\in R^{8},$ $\mu^{*}\in R^{4}$
$\hat{x}=(\hat{x}_{1},\hat{x}_{2},\hat{x}_{3},\hat{x}_{4})=\frac{c}{F_{9}}(F_{7}, F_{5}, F_{3}, F_{1})$ ,
$\hat{u}=(\hat{u}_{0},\hat{u}_{1},\hat{u}_{2},\hat{u}_{3})=\frac{c}{F_{9}}(F_{8}, F_{6}, F_{4}, F_{2})$ ,
$\mu^{*}=(\mu_{1}^{*}, \mu_{2}^{*}, \mu_{3}^{*}, \mu_{4}^{*})=\frac{c}{F_{9}}(F_{8}, F_{6}, F_{4}, F_{2})$ ,
1, 2
1. $(\hat{x},\hat{u};\mu^{*})$ $L$ ( ) (saddle point)
$g(x, u)=0$ $(x, u)\in R^{8}$ $\mu\in R^{4}$
$L(\hat{x},\hat{u};\mu)=L(\hat{x},\hat{u};\mu^{*})\leq L(x, u;\mu^{*})$ (5)
2. $\mu^{*}$ (dual problem)
Maximize $J(\mu)$
$(D_{c4})$
subject to (i) $\mu\in R^{4}$
$M=J( \mu^{*})=\frac{F_{8}}{F_{9}}c^{2}$




$g(x, u)=0$ $(x, u)\in R^{8}$
$L(\hat{x},\hat{u};\mu^{*})=f(\hat{x},\hat{u})-2(\mu^{*}, g(\hat{x}, \^{u}))$












$x=(\mu_{4}\mu_{1}u_{3}u_{0}x_{4}x.\cdot.\cdot.1/\backslash$ $\in$ 12, $b=(\begin{array}{l}-c00\vdots 0\end{array})\in R^{12},$ $I\in R^{4\cross 4}$ :
(6)
$\hat{x}= (\begin{array}{l}\hat{x}\hat{u}\mu^{*}\end{array}) = (\mu_{4}^{*}\mu_{3}^{*}\mu_{2}^{*}\mu^{*}\hat{u}_{3}\hat{x}_{4}\hat{u}\hat{u}\hat{u}_{2}\hat{x}\hat{x}\hat{x}032111] = \frac{c}{F_{9}}\{\begin{array}{l}F_{7}F_{5}F_{3}F_{1}F_{8}F_{6}F_{4}F_{2}F_{8}F_{6}F_{4}F_{2}\end{array}\}$ (7)
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$\hat{x},\hat{u},$ $\mu^{*}$ 2 (two-step Fibonacci)[3]
(6) $A,$ $x$
(6)




$I(x):=(c-x_{1})^{2}+x_{1}^{2}+ \sum_{n=1}^{3}[(x_{n}-x_{n+1})^{2}+x_{n+1}^{2}],\forall(x_{1}, \cdots, x_{4})\in R^{4}$ (9)
2 $I(x),$ $J(\mu)$
1. $I(x)\geq J(\mu)$ $\forall x\in R^{4},$ $\mu\in R^{4},$








4 $(P_{c8}’)$ $(P_{c4})$ :





Proof. 1. : $(\hat{x},\hat{u})$ $(P_{c8}’)$ $x\in R^{4}$
$I(x)\geq I(x)$ $x=(x_{1}, x_{2}, x_{3}, x_{4})\in R^{4}$ $g(x, u)=0$
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